infusion of 5 % NaHC03 at a rate of 0.1 ml/min for about 1 hr before and during the experiment.
The third group was given a priming dose of 15 mg/kg body wt of Diamox (acetazolamide sodium, kindly provided by Lederle Laboratories), followed by an infusion of 15 mg/ kg per hr of the same substance in isotonic sodium bicarbonate at a rate of 0.1 ml/min. The latter procedure prevented excessive loss of bicarbonate in this group, maintaining a constant blood pH during the experiment.
The relationship actually obtained in our system, including standard deviations, is shown in Fig. 2 , being linear between pH 4 and 7, with a slight change in slope between 7 and 8. While the theoretically expected relationship at 25 C is 59.15 mv/pH unit, a slope of 53.7 mv/pH was obtained between pH 4 and 7 and one of 37.4 mv/pH, between 7 and 8. As expected, a mean temperature coefhcient of 2.2 mv/"C was observed in the range of 20-40 C for a pH interval of 5.5-7.5.
Collections
of tubular fluid as well as localization of puncture sites were made by standard micropuncture methods ( 19, 35) . 0 n several occasions lissamine green injections (0.1 ml of a 5 % solution) were used to distinguish between proximal and distal tubules (29). The kidney was covered with mineral oil kept at 37 C and equilibrated with 5 70 CO:! in oxygen. Arterial blood was obtained by puncture of the aorta at the end of the experiment, urine by puncture of the bladder at the same time. In situ pH measurement. The antimony microelectrode is mounted by means of a holder on a micromanipulator and connected to the high-impedance ( lOlo ohms) input probe of a differential d-c preamplifier (Grass model P-6). The output voltage is displayed on a Sanwa model PEM-6 electronic voltmeter.
The reference voltage level is measured inside the same tubule by means of LingGerard glass microelectrodes (tip resistance : l-30 megohms) via a calomel half-cell, connected to the same input probe (Fig. 1) .
Standardz'zation of the electrode. The expected theoretical relationship between potential difference (V) and pH is given by ( 17) equilimeans of glass microelectrodes with tip potentials of less than 10 mv and resistance between 3 and 30 megohms. The amplifier system described for the pH electrode or a Keithley (model 600 A) electrometer were used for voltage measurements.
Blood and urine pH were measured with a Metrohm glass electrode system (model EA 520) at 37 C, using a model E 322 compensator. Total plasma CO2 was -measured in a Van Slyke manometric gas analysis apparatus.
Results are expressed as mean =t standard error.
RESULTS
In a first series of experiments, in situ pH values were measured in control rats, in rats receiving an infusion of 5 '/7c, NaHCQ, and in rats undergoing acetazolamide infusion. The distribution of these values along proximal and distal tubules is shown in Figs. 4 , 5, and 6, which also include blood and urine pH values. The broken line indicates the mean blood pH of the group. The mean values of blood and urine pH, plasma total COZ, and proximal and distal tubular in situ pH are shown on Table 3 . This table also includes values without localization along proximal or distal tubules. In order to assess the differences between the groups, a t test with correction of the level of significance for the number of comparisons (3 per group) was applied. The results are surnmarized in Table 4 , where the nature of the differences between our experimental groups with respect to the measured parameters are listed. Calculated t values and those corresponding to a significance level of 3 %I are also included.
As can be seen, both proximal and distal pH values in the 5 % NaHC03 group are higher than controls and also higher than acetazolamide-infused rats. The proximal tubular pH of control and acetazolamideinfused rats is not significantly different whereas in the distal tubule the latter group shows higher pH values. The mean difference between blood pH and proximal tubular pH in control rats is 0.66 pH units, 0.20 units in bicarbonate-infused, and 0.7 1 in acetazolamide-infused rats. In the distal tubule, these differences correspond to 1.04, 0.2 1, and 0.53 pH units, respectively.
The maximum individual differences between blood and tubular pH were 1.29 pH units (7.38 blood against 6.09 tubule) in proximal tubule of control rats, and 1.66 pH units (7.33 blood against 5.67 tubule) in distal tubule of control rats. On the other h.and, in alkalotic rats with 5 % NaHC03 infusion, tubular pH (both proximal and distal) occasionally exceeded blood pH. A summary of the mean values of proximal and distal in situ equilibrium and disequilibrium pH, as well as blood and urine pH and plasma Pcoz, is shown in Table 5 . The individual differences between in situ and equilibrium pH for the three experimental groups studied are graphically represented on Figs. 7, 8, and 9. The significance of the observed differences was evaluated by the nonparametric test of Wilcoxon (28) of paired analyses, at a significance level of 5 %. With the exception of the proximal values of the control and the 5 % bicarbonate-infused group, the other differences were significant; indicating the existence of a disequilibrium pH in distal tubules of control rats, in proximal and distal tubules of acetazolamide-infused rats, and in distal tubules of bicarbonate-infused rats. In all these conditions the in situ pH was lower than the equilibrium value. The greatest disequilibrium values are found in the acetazolamide group, in which a difference as large as 1.16 pH units was found between equilibrium and in situ pH.
The mean proximal and distal tubular bicarbonate concentrations are also shown in Table 5 . The values found in proximal tubules of control rats are similar to those found by Rector, Bloomer, and Seldin (24) 
